Data are related to Confocal Laser Scanning Microscopy (CLSM) observations of lipid-enriched Chlamydomonas reinhardtii cells under different conditions. Firstly, the impact of stress conditions (nitrogen starvation) on the cell wall structure is assessed. Secondly is described the effect of solvents, in the context of lipid extraction, on the microalga's cell, particularly its lipid droplets, in the perspective of understanding the mechanisms behind solvent extraction of lipids. Furthermore, the role of the cell wall as a barrier to the solvent extraction action is highlighted.
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Value of the data
The presented data provides information on the role of the cell wall as a barrier to molecules extraction; this information is of prime importance for lipid extraction from microalgae
The data will be helpful to relate the microalga's cell wall structure and the ability of a given solvent to extract lipids
The data gives significant information that might be crucial to highlight mechanisms of solvent extraction action, especially the role of the cell wall in the extraction efficiency
The data presented here might lead to further investigations on microalgae cell wall during stress conditions and solvent extraction
The data provides information to the scientific community on the effect of coupled solvents on the microalgae cells structure in the frame of the extraction of lipids from microalgae
Data
Three experiments using confocal microscopy imaging on 7 days-stressed Chlamydomonas reinhardtii are reported. Fig. 1 shows the cytoplasm containing lipid droplets and the cell wall structure, while the microalgae are under nitrogen starvation, which induces lipid accumulation. Figs. 2 and 3 describes the structural changes on lipid droplets on such stressed cells, when using solvents for lipid Fig. 1 . Chlamydomonas reinhardtii observed under confocal microscopy during lipid accumulation. Cells evolve during stress conditions in terms of their cell wall. Different profiles could be observed: cells in division, cells with one thin layer of cell wall, cells with one very thick layer of cell wall, 2 to 3 layers of cell wall, and more than 3 layers, up to 7 layers. Lipid droplets were stained with Bodipy 505/515 (green), the cell wall with Concanavalin A (orange). Scale bar : 5 µm. Fig. 2 . Confocal microscopic observations of 7-days stressed Chlamydomonas reinhardtii cells after solvent contact with ethyl acetate. Chlamydomonas reinhardtii cells were mixed with ethyl acetate in a total volume of 100 µL during 10 min (7.5 µL of ethyl acetate was added to the algal solution). In green, lipid droplets stained by bodipy 505/515 and in orange the cell wall stained by concanavalin A. Images show the lipid droplets being trapped in the cell wall. Scale bar: 10 µm. extraction purposes. The evolution of the 7 layers composing the cell wall of Chlamydomonas reinhardtii, during stress conditions, is shown for the first time in Fig. 1. Fig. 2 offers an original observation of the cell wall entrapping lipids after solvent contact, showing therefore the major role of the cell wall as a barrier to solvent extraction. Fig. 3 shows the structural changes on the cell, when submitted either to pure or mixtures of polar or nonpolar solvents. 
Experimental design, materials, and methods

Stress conditions
Microscopic experiments
In order to visualize the cell wall and lipid droplets using confocal laser scanning microscope (CLSM 700, Carl Zeiss Microscopy GmbH, Germany) two fluorescent dyes were used: Concanavalin A conjugated with tetramethylrhodamine (ConA, yellow-orange fluorescence) for the cell wall and Bodipy 505/515 (green fluorescence) for the lipids. Chlorophyll was detected by red autofluorescence.
The stock solution of ConA (Molecular Probes, Lifetechnologies, C860) was prepared by dissolving it in 0.1 M sodium bicarbonate (pH E 8.3) to a final concentration of 2 mg/ml. Fluorescence intensity was analyzed after 20 min of incubation time.
Bodipy 505/515 (green fluorescence) was prepared by dissolving it in DMSO to a concentration of 100 mg/L. The final concentration of bodipy in the cell sample was 1.5 µg/ml. Fluorescence intensity was analyzed after 10 min of incubation time.
Solvent extraction 2.3.1. Ethyl acetate
For this experiment, Chlamydomonas reinhardtii cells were mixed with ethyl acetate in a total volume of 100 µL during 10 min (7.5 µL of ethyl acetate was added to the algal solution).
Mixture of solvents
The following solvent mixture was used with a ratio of 1:1: dodecane as the biocompatible solvent with dichloromethane as the highly polar solvent. The solvent/cell ratio was 1:1 and the contact time was 30 min. The cell concentration of the sample was 1 × 10 7 cells·mL −1 .
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